Species differences in circulating prostaglandin metabolites. Relevance for the assay of prostaglandin release.
The profiles of circulating metabolites of prostaglandin F2 alpha were investigated in a number of species, viz. rat, rabbit, guinea pig, cattle and sheep. The aim of the study was to identify in each animal major plasma metabolites that outlast the initially formed, short-lived 15-keto-13, 14-dihydroprostaglandin F2 alpha and might thus serve as better parameters for monitoring prostaglandin production in vivo. Tritium-labeled prostaglandin F2 alpha was injected intravenously and frequent blood samples were collected. The metabolic profiles at different stages were visualized using two-dimensional thin-layer chromatography and autoradiography. Identification of circulating products was achieved by comparison with reference compounds using several chromatographic methods, and by gas chromatography-mass spectrometry in cases where larger amounts of the prostaglandin had been administered. In the rabbit a similar study was also done with tritium-labeled prostaglandin E2. Certain species differences were seen in the removal of labeled compounds from the circulation, the elimination being most efficient in the guinea pig. Further differences were seen in the profiles of circulating prostaglandin metabolites. The first appearing major prostaglandin F2 alpha metabolite was always 15-ketodihydroprostaglandin F2 alpha. However, this compound was later replaced in the circulation by a number of more degraded products, the profiles of which were relatively typical for each species. Thus, in cattle, rat and guinea pig, the earliest-formed metabolites, 15-ketodihydroprostaglandin F2 alpha and its tetranor counterpart, 5 alpha, 7 alpha-dihydroxy-11-ketotetranorprostanoic acid, remained comparatively prominent plasma products, whereas highly polar dicarboxylic acids rapidly dominated the metabolite spectrum in the ovine and lapine circulation. These differences were further supported by separate kinetic experiments, using unlabeled prostaglandin F2 alpha and radioimmunological determination of formed products. These latter experiments also demonstrated further pronounced species differences in the rat of elimination of the different prostaglandin metabolites. A considerable interconversion between prostaglandin E and F compounds was also demonstrated in some species. In conclusion, the traditional prostaglandin parameters in plasma, the 15-ketodihydrometabolites, were found not to be the best parameters in all species. It is suggested that species differences in prostaglandin metabolism are taken ito consideration when the optimal analytical protocol is sought for future biological studies. Some alternatives are suggested in the present paper.